Abstract The article analyzes the influence of company-, industry-and market-related variables on the cost of capital of logistics service providers, as well as on their systematic risk. Financial information has become more and more important in strategic decision making (especially in the international context); in addition of being a measure of performance, the cost of capital is an important variable for logistics service providers in decisions about investing capital and developing the appropriate strategy. In total, financial data on over 700 logistics service providers for a period of 10 years were analyzed applying multiple regression analysis. Our results show that the logistics service industry is rather nonvolatile from an investor's viewpoint. Microeconomic variables significantly influence the cost of capital of logistics service providers, whereas systematic risk is influenced by macroeconomic variables. In both cases, significance is strongly dependent on the services offered and financial structure of the companies, although the headquarters location is irrelevant. Main implication of our study underlines the specific interdependencies of strategic decision making and cost of capital of logistics service providers. As recent research made only little efforts in linking the fields of business logistics and corporate finance, we follow a broad research approach to give a first comprehensive overview on this interdisciplinary topic.
Introduction
While logistics has become more and more critical for the success of manufacturing or retail companies [1] , the market for logistics from a provider's perspective is highly competitive. In order to compete, logistics service providers (LSP) have to understand their customers (shippers), general economic developments, and their main competitors. By being aware of their internal resources and capabilities, LSPs can then make several strategic decisions within the competitive environment in order to achieve business objectives such as profitability, organizational success, and growth [2] .
A strategy and its affiliated investments should aim at achieving returns over the cost of resources or capital, respectively. The success of an LSP's strategic decisions is hence largely dependent on its capability to make a profit that exceeds its cost of capital (CoC) [3] . CoC refers to the cost of a company's fund (both debt and equity). It may be seen as the required rate of return on capital from an investor's point of view (shareholders), in which the expected return on (invested) capital under a certain risk must be greater than the CoC. Apergis et al. [4] observed that ''one of the key decisions a firm has to reach is the fundamental determination of its cost of capital. This has substantial impact on both the composition of the firm's operations and its profitability.'' CoC supports company valuation and strategy formulation [5] and allows for an integrated consideration of yield expectations and risks.
With regard to the challenges of LSPs, the consideration of CoC becomes more and more important [6] as it offers valuable information when pursing appropriate strategies and investments. The CoC of LSPs' competitors is also of major relevance for strategic decisions that are, e.g., concerned with mergers and acquisitions (M&A) or cooperation [7] , as it allows for the assessment of potential takeover targets or network partners, respectively. For example, CoC can be gathered to determine the monetary performance of LSPs (and their competitors) in terms of the economic value added (EVA).
The analysis of the influence of company, industry, and market characteristics, especially on stock price and systematic risk in general, has a long tradition in research. These factors, among others, were analyzed by Daugherty et al. [8] , Elyasiani et al. [9] , Driesprong et al. [10] , Huang et al. [11] , Abugri [12] , Rapach et al. [13] , Cavaglia et al. [14] , Sadorsky [15] , Kavussanos and Marcoulis [16] , Kaneko and Lee [17] , Fama and French [18] , Ross [19] , and King [20] . At present, it is unknown whether the appropriate findings of previous studies are also valid for LSPs or whether specific patterns can be observed. Based on recent findings in financial logistics research, which indicate significant differences in the financial structure of LSP industries [21] [22] [23] [24] [25] [26] and also a higher exposure of LSPs to (financial) risks than other industry companies [27] , we expect significant differences for the analyses of the leverage of company, industry, and market characteristics on the CoC and the systematic risk of LSPs.
Despite the relevance of CoC, recent research has made little effort in the financial analysis of LSPs. Initial approaches were followed by Hofmann and Lampe [21] , who analyzed the financial structure of LSPs, and Liu and Lyons [22] , who investigated the relationship between the financial performance and service capabilities of LSPs. Comparable analyses were made by Töyli et al. [23] , Panayides [24] , Panayides and So [25] , and Ellinger et al. [26] . The analyses revealed that the performance (e.g., in terms of profitability) of LSPs is largely dependent on the industry in which an LSP operates and that appropriate LSPs also show a heterogeneous financial structure that is affected by both macroeconomic developments (e.g., oil price shocks), and microeconomic attributes (e.g., selffinancing power). However, CoC has not yet been specifically researched in the context of logistics. Thus, we consider the absence of appropriate studies to underpin our contribution on elaborating contingency variables concerning the CoC of LSPs.
Based on the practical importance of the CoC for LSPs and the identified research gap, this article aims to answer the following research question:
To what extent are the cost of capital and the systematic risk of LSPs dependent on company, industry, and market characteristics?
As recent research has shown, on the one hand, LSPs' financial structure is very heterogeneous, which justifies the analysis of company characteristics (microeconomic variables in terms of resource-based considerations). On the other hand, the profitability, but also the financial structure of LSPs, is largely dependent on the industry in which they operate, which is in turn embedded in an overall economic context. This highlights the importance of external characteristics (macroeconomic variables in terms of market-based considerations) when examining the CoC of LSPs.
In order to explore the CoC of LSPs, an appropriate operationalization of this ''unit of analysis'' is needed. A common conceptualization of CoC is the weighted average cost of capital (WACC). It represents ''the average cost of each dollar of financing'' [28] . Frequently, it is considered as a performance benchmark [29] and includes both the cost of debt and the cost of equity. Whereas the determination of the cost of debt is rather simple because interest rates in the financial market are easily obtained [30] , the calculation of the cost of equity presents some challenges as ''neither the rate of return nor the risk of a risky asset can normally be observed'' [31, 32] . By referring to the systematic risk (beta, b), which describes the relation of stock price to market index volatility and the relation of the assumed market risk to an investment or financing measure, the cost of equity can be determined in general, and also for LSPs in particular.
As only little effort has been made in recent research, we follow a broad, overview approach. The investigation of a variety of influencing factors will provide a first comprehensive overview of the determinants of LSPs' CoC and systematic risk. For that purpose, financial data on over 700 LSPs for a period of 10 years are analyzed. An initial analysis of the stock price development of quoted LSPs offers implications for the development of hypotheses concerned with the influencing factors of LSPs' CoC and systematic risk. The influence of company, industry, and market characteristics is then investigated by conducting multiple linear regression analyses. From a managerial perspective, our results should explain how external developments, but also internal characteristics of an LSP, influence its CoC and systematic risk. The findings are intended to provide further insights for the strategic decision making of LSPs from a corporate finance perspective. This paper is structured as follows. The following Section 2 reveals the background of the research on the CoC of LSPs and gives an overview on the literature concerned with determinants of stock price, systematic risk, and CoC, from a general and logistical point of view. Based on this review, the hypotheses and the analytical model are derived (Section 3). Section 4 describes the methodology and data collection. Section 5 presents the results of the analysis, which are discussed in Section 6, in addition to the limitations of the research. Section 7 summarizes the results, discusses the managerial implications, and makes recommendations for future research. To date, research has not sufficiently considered LSPs from a corporate finance perspective. Relevant characteristics and determinants of CoC and systematic risk have been ignored:
• First, LSPs do not form a homogeneous group of companies, 1 even when considering both their activity portfolios and their business risks. For example, aircraft carriers are more dependent on the oil price or global economic developments than railway companies.
• Second, LSPs show completely different financial structures [21] . For example, asset intensity (ratio of non-current assets to current assets) and the affiliated fiscal structure vary regarding both the general strategic orientation (e.g., ''asset-light'' vs. ''asset-based'' approaches) and the form of corporate funding (e.g., debt-vs. equity-based funding).
To underscore our assumptions, we primarily analyze the stock price development of quoted LSPs, according to industry (on the Standard Industry Classification [SIC] basis), and company characteristics (e.g., asset turnover). Graphs (a) and (b) in Fig. 1 show obvious differences in the stock price developments of LSPs since the year 2000, according to cluster aggregation (e.g., SIC codes and level of asset turnover). All graphs have the same underlying values and differ only in categorizing the LSPs to different groups (''firm clusters''). The descriptive results of the analysis of the stock prices of LSPs indicate that the financial performance of an LSP depends on the industry sector in which the LSP operates as well as its capital structure. In contrast, the country in which the LSP's headquarters is located seems to be less important. 2 These initial insights reaffirm our efforts to shed more light on the CoC of LSPs and its influencing contingency variables. [33] found that the industry in which a company operates has more explanatory power with regard to stock price returns than does the country where the company is located. They investigated ten industries, but not specifically logistics. Similar investigations were also made by Baca et al. [34] and Cavaglia et al. [14] . In a logistical context, Kavussanos and Marcoulis [16] investigated the stock market perception of different LSP industries (on the SIC basis) based on an analysis of microeconomic variables like the equity ratio. As a key result, they found that the influence of microeconomic variables on stock returns varies among the LSP industries. The influence of an LSP's industry (on the SIC basis) on its financial statement was analyzed by Hofmann and Lampe [21] . They revealed that the industry largely influences an LSP's financial structure, which is also closely linked to its stock price and CoC. The influence of macroeconomic variables (market characteristics) on stock price is considered in various disciplines, especially finance. The influence of macroeconomic variables (e.g., exchange rate, interest rate, money supply, industrial production, unemployment rate, and oil price) was addressed by Elyasiani et al. [9] , who analyzed the influence of oil price shocks on different industry sectors (on the SIC basis), including the transportation industry. In most industries, they observed a significant relationship between oil-future return and industry returns. Comparable analyses were conducted by Driesprong et al. [10] and Sadorsky [15] . However, the results of previous analyses were not homogeneous. The results varied or were even contradictory, depending on the analyzed period and industry. Huang et al. [35] , for example, identified a positive correlation between oil price development and stock returns for companies in the transportation sector, but not for S&P 500 companies in general. b. Determinants of systematic risk: The systematic risk represents ''the percentage performance of the stock which has historically accompanied a one percent move in the market'' [36] . Regarding the determinants of systematic risk, recent research has primarily focused on microeconomic variables (company characteristics). Iqbal and Shah [37] identified a negative correlation between liquidity, leverage, operating efficiency, dividend payout, market value of equity, and systematic risk and a positive correlation between profitability, firm size, growth, and systematic risk of companies from the non-financial sector. Hong and Sarkar [38] focused on the correlation between systematic risk and leverage ratio, earnings volatility, market price of risk, and growth options (positive correlation) as well as earnings growth rate, tax rate, and investments in expansion (negative correlation) in general, without differentiating between industries. Other analyses regarding both micro-and macroeconomic variables were conducted by Arfaoui and Abaoub [39] and Martikainen [40] , also revealing the influence of both set of variables on systematic risk. In a logistical context, Houmes et al. [41] analyzed the influence of the financial structure of trucking companies on their systematic risk and showed among other things, a positive influence of operating leverage on [47] . He showed that company characteristics like capital intensity (which was also considered on an aggregated level on an industry basis) significantly influence the systematic risk and the CoC of companies. In general, the determinants-interpreted as contingency variables-can be distinguished by (1) company, (2) industry, and (3) market characteristics [14, 16, 20] . As our analysis shows, most research has considered the influence of industry, company, and market characteristics on stock price development and systematic risk, primarily on a general level. Despite the close link between systematic risk and CoC, few investigations considering its determinants have been made in recent research. In logistics and transportation-oriented literature in particular, this aspect has been almost completely neglected. [34] stated that country factors have lost importance and explanatory power, while industry factors are becoming more and more important in explaining the differences in financial performance. Referring first to findings in financial logistics research that revealed significant differences in the financial structure of LSP industries [21] [22] [23] [24] [25] [26] , we expect that the industry in which an LSP operates-especially the main mode of transport used-has a significant influence on its CoC. Such industry-specific impacts have been worked out by a variety of authors. For example, Gebhardt et al. [49] showed that ''a firm's implied cost of capital is a function of its industry membership.'' Ghoul et al. [50] found that ''[…] firms with better corporate social responsibility scores exhibit cheaper equity financing,'' whereas companies in the ''sin industries'' (tobacco and nuclear power) revealed reverse developments. Similarly, Rajan and Zingales [51] found that industrial sectors have different needs for external finance. Moreover, Fama and French [52] highlighted the influence of industry characteristics on the cost of equity. Finally, our introductory analysis of the stock prices of LSPs (Fig. 1a) indicates a strong influence of the ''industry'' in which a service provider operates (expressed by the predominant mode of transport used).
Based on this, hypothesis H1a states:
H1a The cost of capital of LSPs is significantly influenced by the predominant mode of transport.
Due to the close relationship between the CoC and the systematic risk of LSPs, we formulate hypothesis H1b as follows:
H1b The systematic risk of LSPs is significantly influenced by the predominant mode of transport.
It is obvious that microeconomic variables determine the total capital costs of a firm. The corporate discount rate (WACC) even depends largely on specific company characteristics (expressed by key financial figures of the firm), highlighted in a wide range of studies. For example, the analyses of Sudarsanam [47] showed a general influence of company characteristics on their CoC. Moreover, microeconomic variables are captured by various works on the ''capital structure choice'' [53] . In addition to the analysis of a firm's capital structure and the influence of microeconomic variables, Balakrishnan and Fox [54] showed a close relationship between CoC and a firm's strategy.
Based on these coherences and our introductory analysis on the influence of microeconomic variables-the asset turnover-on stock prices of LSPs (Fig. 1b) , we propose a second hypothesis H2a as follows:
H2a Microeconomic variables influence the cost of capital of LSPs.
We assume that the influencing microeconomic variables differ among the industries in which LSPs operates (=coherence to H1a and H1b). Moreover, the close relationship between systematic risk and CoC leads to the assumption that company characteristics also influence the systematic risk of LSPs, which was also shown in recent research results [37, 38] .
CoC is calculated as the weighted sum of the cost of debt and cost of equity. Because the cost of debt and equity of LSPs are closely correlated with their financial structures, we suppose that microeconomic variables have a higher influence on CoC than on the systematic risk of LSPs. The minor influence of microeconomic variables on systematic risk was shown by Iqbal and Alisha [37] , Rapack et al. [13] , and Martikainen [40] . Based on this assumption, hypothesis H2b states:
H2b The influence of microeconomic variables on cost of capital is more significant than on systematic risk.
Several studies have shown the influence of market characteristics on the systematic risk of LSPs [39, 40, 42, 45] , but a comparative analysis of all kinds of LSPs has not been conducted. Also investigating the differences between industry sectors, hypothesis H3a states:
H3a Macroeconomic variables influence the systematic risk of LSPs.
Additionally, the close relationship between CoC and systematic risk leads to the assumption that market characteristics also influence the systematic risk of LSPs, which was also shown in recent research results [46] .
Beta is calculated as the covariance of a company's stock price (R i ) and market index (R m ) divided by the variance of a market index [55] . Based on the direct influence of a market index, we suppose a higher influence of macroeconomic variables on the systematic risk than on the CoC of LSPs. Furthermore, Abugri [12] found that variables, such as exchange, interest rates, or money supply, significantly influence market returns, which are closely related to systematic risk. Similar results were presented by Chen et al. [56] . We therefore state hypothesis H3b as:
H3b The influence of macroeconomic variables on systematic risk is more significant than on cost of capital.
Theoretical model of the analyses
The consolidation of the hypotheses within a consistent model was done against the background of contingency theory, including contingency variables (context and response variables) that influence the performance of LSPs [57, 58] . Contingencies represent the size, strategy, and environment of an LSP. As Grant [3] stated, analysis at the business strategy level can consider external influences (like market characteristics) as well as a company's resources (company characteristics). A resource-based consideration of the CoC of LSPs is conducted by analyzing the influence of microeconomic variables (company characteristics) on LSPs' performance in terms of CoC or systematic risk, while a market-based consideration acknowledges the dependency of a company's performance on its external (industry) environment. For this reason, the influence of macroeconomic variables (market characteristics) on LSPs' performance is also analyzed. Contingency theory allows for the integration of market-and resourcedbased considerations and structures the theoretical model for analysis (Fig. 3) .
In addition to market and company characteristics, industry characteristics also influence the significance of determinants on stock price, CoC, or systematic risk. For this reason, the differences between LSP industries (on the SIC basis) will be investigated in the model.
Methodology

Approach and variables
The methodology applied in this paper follows the work of Houmes et al. [41] , Kavussanos and Marcoulis [16] , Chen et al. [56] . and Fama and MacBeth [55] , all of whom used very similar approaches. This research focuses on WACC-as a common conceptualization of CoC-and beta-as an indicator for systematic risk. The formulas for WACC [28] and beta [36] are presented in Fig. 2 .
Data for WACC were directly adapted from the Thomson Datastream (a financial database that is accepted as valid and reliable); beta of the analyzed LSPs had to be calculated. Data on daily stock prices and market indices for a period of five years were used to calculate beta. For example, when calculating beta for the year 2010, daily data from 2006 to 2010 were applied. The S&P 500 index is referred to as the market index. In this five-year span, the daily stock returns of each analyzed LSP are regressed on the corresponding returns for the S&P 500.
To analyze the influence of micro-and macroeconomic variables on CoC and systematic risk, multiple linear regression analyses were conducted (for each hypothesis and corresponding clusters), where WACC or beta are the dependent variables and the micro-or macroeconomic variables are the independent variables. A stepwise regression was applied in order to identify the most significant variables influencing CoC and systematic risk [59] . In total, two sets of variables were used for the analyses. Detailed definitions or calculations of the chosen variables and related studies investigating the variables and their influence on stock prices, systematic risk, or CoC, can be found in the Tables 11, 12. • Microeconomic variables: (a) related to asset structure: intensity of investment, asset intensity 1, continuous intensity, asset intensity 2, asset turnover, and current asset turnover; (b) related to capital structure: debt to equity ratio and equity ratio; (c) related to liquidity structure: current ratio and cash flow/sales; and (d) related to profitability structure: return on equity (ROE), return on assets (ROA), and net profit margin.
• Macroeconomic variables: labor force (total), gross capital formation (US$), GNI (US$), GDP (US$), CO 2 emissions (kilotons), employment to population ratio, adjusted net national income (US$), money supply (money and quasi money M2, % of GDP), and market capitalization (US$) as well as the mean oil price (US$).
The LSPs are analyzed as one group. In addition, the LSPs are classified according to industry sector in order to analyze the dependency on industry characteristics, and additionally, the geographical location of their headquarters. The analyses according to industry sectors are based on the Standard Industrial Classification (SIC). Analyses based on the SIC have found various applications in related logistics research [9, 16, 44] . Nevertheless, it has to be mentioned that the SIC only allows for an industry Because of the availability of data related to our data set, the regression analyses of the WACC and macroeconomic variables refer to the period from 2006 to 2010; the regression analyses of systematic risk and macroeconomic variables refer to the period from 2000 to 2010. Macroeconomic data of the entire world and different country clusters were obtained from The World Bank's database (except oil price development). Oil price development is the mean of Brent Crude and WTI crude oil price development [62] .
For conducting the regression analyses, the mean values of the WACC and beta of LSPs were used for each year, depending on the correspondent cluster group. The mean WACC and beta values of the SIC code clusters were analyzed against the values of macroeconomic variables that were valid for the whole world. The following regression equation was used: 
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Fig. 3 Theoretical model used for the analysis of market, industry, and company characteristics on the performance of LSPs regression coefficients, and e an error term. In contrast to the usual terms of regression quotations, where b defines the regression coefficient, in this case, a was chosen in order to avoid confusing systematic risk (b) with the regression coefficient. In all tables depicting the results (Tables 1, 2 Tables 1 and 2 . Compared to other industries such as the retail or machinery industry, LSPs have a relatively low mean value for beta (0.31) (the retail industry is 1.01 in Europe and 1.0 in the USA; the machinery industry is 1.14 in Europe and 1.04 in the USA) and an average value for WACC (8.4 %) (the retail industry is 8.3 % in Europe and 6.9 % in the USA; the machinery industry is 9.6 % in Europe and 7.8 % in the USA) [63] . Detailed statistics indicating absolute values are presented in the Tables 9, 10.
Results
Regression of CoC and microeconomic variables
The regression analysis of CoC and microeconomic variables (Table 3) showed a general set of variables that significantly influences the CoC of all LSPs.
These microeconomic variables are as follows: intensity of investment, debt to equity ratio, equity ratio, ROE, ROA, and beta. The overall explanatory power of the model (coefficient of determination, R 2 ) is very high (0.87), which means that 87 % of the variance could be explained by the appropriate microeconomic variables. Regarding the remaining LSP clusters (the industry sector in which the LSPs operate), some differences can be observed. Not all microeconomic variables influence the CoC of the different LSP clusters to the same extent. Nevertheless, all regression models show high explanatory power. For example, the current ratio is the only liquidity ratio that shows a significant influence on CoC, but only in the Pipeline and Transportation Services cluster. All other ratios come under the asset, capital, or profitability structures.
Regression of systematic risk and microeconomic variables
Similar to the regression analysis of the effect of microeconomic variables on CoC, the regression analysis of systematic risk and microeconomic variables reveals a set of variables significantly influencing the systematic risk of all LSPs (Table 4) . These microeconomic variables are as follows: continuous intensity, asset turnover, and debt to equity ratio, regarding asset and capital structure. In contrast to the analyses of CoC and microeconomic variables, the model-as well as the models considering the single industry cluster-shows very low overall explanatory power (R 2 ). While the systematic risk of the Railroad Transportation and Transportation Services clusters is not significantly influenced by the microeconomic variables, the other clusters show obvious differences. The Pipeline cluster shows particular differences. Its systematic risk is significantly influenced by four ratios: current ratio, asset intensity 1, current asset turnover, and equity ratio. Furthermore, the regression model is the only one that shows a very high explanatory power (0.874). *** Significant at 1 % level; ** significant at 5 % level; * significant at 1 % level
Regression of CoC and macroeconomic variables
The regression analyses of CoC and macroeconomic variables (Table 5) do not reveal a general set of macroeconomic variables that influences the CoC of LSPs. CoC is influenced by money supply (M2) in the Railroad Transportation cluster, by the employment to population ratio in the Water Transportation cluster, by CO 2 in the Transportation by Air cluster, and by GDP in the Transportation Services cluster. The explanatory power of the models or variables (only one variable in each cluster was included) is nevertheless relatively high.
Regression of systematic risk and macroeconomic variables
In contrast to the results of the regression analyses of CoC and the macroeconomic variables, the regression analysis of systematic risk and the macroeconomic variables reveals a set of macroeconomic variables that influences the CoC of all LSPs (adjusted net national income and the mean oil price). Regarding the single industry clusters, CO 2 emissions significantly influence the systematic risk of the Railroad and Water Transportation, Pipeline, and Transportation Services clusters. Market capitalization is relevant in the Railroad and Motor Freight Transportation clusters, and the Transportation by Air cluster is the only one where CoC is influenced by money supply and gross capital formation. The explanatory power (R 2 ) of all models is very high in all clusters and is higher than R 2 of the analyses of CoC and macroeconomic values.
Discussion
Discussion of industry characteristics
Hypothesis 1a and 1b: The regression analyses showed significant differences between the different LSP groups, clustered according to SIC code and the predominant mode of transport (Tables 3, 4 , 5, 6). Our results reveal no homogenous set of variables influencing the CoC or systematic risk of LSPs. The analysis of CoC and microeconomic variables indeed led to a set of variables influencing the CoC of all LSPs. Nevertheless, this set of variables was not valid for all industry clusters. A similar pattern was observed in the regression analyses of the systematic risk and microeconomic variables (Table 4 ) and of the systematic risk and macroeconomic variables. The results are in line with the findings of Kavussanos and Marcoulis [16, 44] , who also showed variations in stock market perception (by applying the Capital Asset Pricing Model [CAPM]) and systematic risk of different LSP industries. Therefore, H1a and H1b are supported. • The influence of debt to equity ratio and equity ratio is obvious because the factors of debt and equity have been included in the calculation of WACC. The equity ratio showed a positive influence on WACC, meaning that the more LSPs are funded by equity, the higher their CoC. Consequently, the debt to equity ratio had a negative influence on WACC, which implies that CoC decreases when LSPs strengthen their debt funding (up to a certain point). Because all analyzed LSPs show a relatively high equity ratio (Table 1) , they could take advantage of better credit conditions (while interest payments are tax exempt), which would lead to lower CoC [64] . This result supports Modigliani and Miller's [65] classic theorem on cost of capital. An ''optimal'' debt to equity ratio minimizes a company's CoC, but CoC also increases if the equity ratio exceeds a specific barrier.
• The intensity of investment showed a positive influence on the WACC of all LSPs, indicating that a higher intensity of investment leads to higher CoC. All LSP clusters, except Transportation Services, are-more or less-asset based (Table 1) , which means that they have several tangible resources (property, plants, and equipment), and their capital is tied up and not available on short notice. Hence, the asset flexibility of LSPs (except for Transportation Services) is low, which is also indicated by the intensity of investment; the higher this ratio, the lower the asset flexibility, and consequently, the higher the CoC, which is also partly shown by Sudarsanam [47] .
• The variables of ROE and ROA are related to the profitability structure of LSPs. ROE and ROA are performance indicators that indicate whether the operation of an LSP is profitable [66] . Similar to the equity ratio, ROE had a positive influence on WACC, which means that the more that LSPs are funded by equity, the higher their CoC. This outcome supports the results of Jung [67] , who also showed a positive influence of ROE on CoC. The fact that the CoC of LSPs decreases if they strengthen their debt funding must not be confounded with a relatively high equity ratio, which may lead to better credit conditions at the same time.
The equity ratio does not imply that all equity is used for investments. On the contrary, ROA had a negative influence on WACC, meaning the more profitable an LSP operates in regard to assets invested, the lower its CoC.
• Surprisingly, systematic risk also showed a negative influence on CoC. A positive influence was expected. This result could be ascribed to the methodology used to calculate WACC. 3 The influence was negative in combination with the influence of the other microeconomic variables. Furthermore, the standardized slope of the regression showed a low value comparison with the slope of the other significant ratios. The results indicate that there seems to be an ''optimal'' value for the systematic risk of LSPs, minimizing their CoC. This assumption requires further validation in future research.
Regarding the single industry clusters of LSPs, no clusters showed the same set of variables influencing CoC:
• Railroad Transportation: The WACC of the Railroad Transportation cluster was positively influenced by asset intensity 2, equity ratio, and ROE. Hence, for this non-current, asset-based cluster, lower non-current assets or higher current assets would lead to higher CoC. Furthermore, WACC increased with higher equity ratio and hence ROE. This result could be ascribed to the fact that railroad companies are characterized by the lowest mean equity ratio and the highest debt to equity ratio. A rise in equity would fundamentally change the (optimal) financial structure of this cluster and lead to increasing CoC (and vice versa).
• Motor Freight Transportation: The WACC of the Motor Freight Transportation cluster was negatively influenced by intensity of investment and systematic risk and positively influenced by ROA. The Motor Freight companies show relatively low asset intensity 1. If, in the case of the Motor Freight Transportation cluster, LSPs' share of non-current assets decreased (intensity of investment), CoC would then increase. A certain amount of non-current assets is inevitable to ensure the operation of an LSP. As described for all LSPs, systematic risk also negatively influenced CoC in this cluster. The positive influence of ROA on WACC is surprising but, compared with the other clusters, it could be ascribed to the ''light'' asset structure of LSPs in the Motor Freight Transportation cluster.
• Water Transportation: The WACC of the Water Transportation cluster was, in particular, negatively influenced by net profit margin and positively influenced by asset turnover and ROA. Regarding the net profit margin of LSPs in this cluster, the more profitably they operate, the lower their CoC. The effect of ROA could be ascribed to the capital and asset structure of this cluster. On the one hand, the cluster shows the lowest mean value for asset and current asset turnover, indicating the ratio of annual revenues and total or current assets, respectively. On the other hand, the cluster reveals the highest mean net profit margin, which could explain the negative relationship.
• Transportation by Air: The WACC of the Transportation by Air cluster was negatively influenced by asset turnover and positively influenced by ROA and net profit margin. The results are somewhat surprising; the higher the profitability of this cluster, the higher the CoC. This result cannot be explained and warrants further investigation. • Pipelines except Natural Gas: The WACC of the Pipeline cluster was negatively influenced by the current ratio and positively influenced by continuous intensity and ROA. The ability to pay current liabilities (indicated by a current ratio of approximately 150 % [66] ) showed major significance for this cluster, negatively influencing its WACC. The higher the ratio of current assets to total assets, the higher the Pipeline cluster's CoC. The cluster shows the lowest mean values for asset intensity 2 and asset turnover.
• Transportation Services: The WACC of the Transportation Services cluster was negatively influenced by current ratio, ROA, and systematic risk and positively influenced by ROE. In this cluster, the ability to pay current liabilities was also significant for CoC. The asset structure of this cluster sharply differs from the other clusters (low level of fixed assets), which may explain the negative influence of ROA on WACC. The positive influence of ROE was obvious because this cluster reveals the highest mean value of the equity ratio. The results showed that CoC increased if the equity ratio exceeded a specific barrier.
The comparison of the LSP clusters indicates only a few similarities, which underscores the general outcomes of the research of Hofmann and Lampe [21] on the differences of the financial structure of several LSP clusters. The current ratio negatively influenced the WACC of the Pipeline and the Transportation Services clusters. Although both clusters have a ''healthy'' value for their ability to pay current liabilities, the results showed that this ratio was of major importance for their CoC. Furthermore, the ROE positively influenced the WACC of the Railroad and Water Transportation and the Transportation Service clusters. This result demonstrates the strong influence of this ratio on the CoC of LSPs. The ROA had a positive influence on all WACCs of all LSP clusters, except the Transportation Services cluster. This result could be ascribed to the completely different asset structures of the analyzed clusters (from ''full-assetbased'' to ''asset-light''). Hypothesis 2a is supported.
Hypothesis 2b:
The results of the regression analyses of the systematic risk and microeconomic variables (Table 4) revealed that some variables significantly influenced the systemic risk of LSPs. This generally supports recent research results [e.g., 37, 68] . However, regarding the explanatory power of all clusters, R 2 was somewhat low. Therefore, a detailed discussion of the influence of each variable is not included in this discussion.
As the discussion shows, the influence of microeconomic variables on CoC is more significant than on systematic risk. Recent literature focused either on the influence on CoC or systematic risk, but did not compare both relationships. Hypothesis 2b is supported.
Discussion of market characteristics
Hypothesis 3a: The results showed that a variety of macroeconomic variables influenced the systematic risk of LSPs. The systematic risk of all LSPs was negatively influenced by adjusted national income and positively by the mean oil price. The latter relationship supports the findings of Arfaoui and Abaoub [39] , who also revealed a positive influence of the mean oil price on systematic risk. Consequently, the higher the performance of the national economy is, the lower the systematic risk of LSPs.
Regarding the macroeconomic variables, we obtained the following results for each LSP cluster:
• Railroad Transportation: This cluster's systematic risk was negatively influenced by CO 2 emissions and market capitalization. The latter relationship contradicts the findings of Patro et al. [69] , who revealed a positive influence of market capitalization on systematic risk in general. The negative influence of CO 2 emissions could be ascribed to the fact that decreased CO 2 emissions imply reduced transports and hence poor market development for LSPs. Market capitalization can also be seen as a national economic indicator. The lower the market value of all listed companies, the higher the systematic risk. As the global economy strives for CO 2 reduction and emissions trading becomes more established, future correlations may look different. High or increasing CO 2 emissions might then imply high costs for LSPs (particularly in CO 2 -intensive industries like the Motor Freight Transportation cluster) and could possibly come along with a higher systematic risk.
• Motor Freight Transportation: This cluster's systematic risk (average 0.18) was negatively influenced only by market capitalization, which also contradicts the findings of Patro et al. [69] . The result indicates the (1) lowrisk affinity but (2) high dependency of this cluster on the development of the overall economy. The services are primarily demanded for short distance transports directly to or from the customer, that is, at the end or the beginning of a transport chain.
• Water Transportation: This cluster's systematic risk was negatively influenced by CO 2 emissions and positively influenced by GNI, which is also partly shown by the analyses of Patro et al. [69] . The influence of CO 2 emissions compensates for the influence of GNI.
• Transportation by Air: Most notably, the cluster's systematic risk was negatively influenced by money supply and gross capital formation. Both relationships are also supported by the findings of Mohammad and Hussain [70] . In addition to inflationary or deflationary developments, a higher money supply could also imply more economic activities and hence lead to decreasing systematic risk for LSPs. The same could be implied by gross capital formation.
• Pipeline except Natural Gas: This cluster's systematic risk was negatively influenced only by CO 2 emissions, which seems to be the most important indicator for the development of the transportation services market.
• Transportation Services: This cluster's systematic risk was also negatively influenced by CO 2 emissions.
Our analysis highlights a few common macroeconomic influencing factors. CO 2 emissions had the highest influence on the systematic risk of LSPs. Recent research [71, 72] has made preliminary efforts to analyze the effect of CO 2 emissions on companies' performance, but did not specifically investigate its direct influence on systematic risk or CoC. This variable seems to be the most important indicator for the development of the transportation services market. Hypothesis 3a is supported.
Hypothesis 3b: The regression analyses of CoC and macroeconomic variables (Table 5 ) led to some significant results; however, in contrast to the influence of macroeconomic variables on systematic risk, no uniform set of variables influenced the CoC of all LSPs. Because the CoC of only four clusters was influenced by one macroeconomic variable, a detailed discussion is not provided.
As this discussion highlights, the influence of macroeconomic variables on systematic risk is more significant than on CoC. Recent literature focused either on the influence on CoC or systematic risk, but did not compare both relationships. Hypothesis 3b is supported.
Further findings
In addition to the insights with regard to the hypotheses, we made two interesting additional findings: (a) regarding the influence of the LSPs' headquarters location on their systematic risk and CoC; and (b) regarding the coherence between the systematic risk and CoC of LSPs.
a. The regression analyses of microeconomic and macroeconomic variables and WACC as well as beta (systematic risk), clustering LSPs according to their headquarters' locations, did not lead to notably significant results. Thus, we concluded that the country in which an LSP's headquarters is located has minor importance in explaining the CoC and systematic risk of LSPs. The results confirm the adequacy of the ''territorial principle,'' that is, the country in which the LSP operates is crucial, not the flag under which a company ''sails'' (''nationality principle''). This finding is especially valid for globally linking LSPs, such as those allocated primarily to the Railroad or Water Transportation, Transportation by Air, and Pipeline clusters. This finding is supported by recent financial research revealing the increasing importance of industry factors in contrast to country locations [25, 33, 34, 50, 60] . b. Expected return on equity (r e ) is obligatory in calculating CoC, as follows:
where r f is the risk-free interest rate and r m is the expected return on the market portfolio. Based on this connectedness, we assumed the direct influence of systematic risk on the CoC of LSPs. However, comparison of the standardized slope of the regression showed that the influence was not as strong as that of the other significant microeconomic variables (Table 3) . Although a positive correlation was expected, the correlation was negative. This unexpected finding could be ascribed to (1) the general low level of the whole LSP peer group's beta (0.31 on average) or (2) the method of calculating CoC in terms of WACC within the CAPM. The variable beta (systematic risk) is not necessary in all methods of calculating CoC [32] , such as the arbitrage pricing theory (APT) [73] and the Fama-French, three-factor model [74] , which is a limitation of this research.
Limitations of the research
First, only quoted LSPs were considered in the analyses because in calculating the CoC or systematic risk of an LSP, a variety of financial information is necessary, but was unavailable for unquoted LSPs. In practice, a common approach is to estimate the CoC of unquoted LSPs via benchmarks of similar LSPs regarding financial structure and field of activity [75] . Based on this common approach, we expect no significant differences when analyzing the CoC of non-quoted LSPs. Second, the WACC approach within the context of the CAPM was used to calculate CoC. Alternative approaches for calculating CoC are the DCF method, the APT, and consumption-based models [31, 32] . The variable of systematic risk is not necessary in all methods used to calculate CoC [32] , such as the APT [73] and the FamaFrench, three-factor model [74] . Although several studies have analyzed the differences in different methods used for calculating CoC, the results were not in agreement [76] . Surprisingly, our results showed that systematic risk negatively influenced the CoC of LSPs. Perhaps the importance of systematic risk in the CoC of LSPs is not very high. Further analyses applying alternative methods for calculating CoC could prove this assumption.
Third, the S&P 500 market index was chosen as a reference for calculating beta. Because stock market indices often correlate [77] , we do not expect significant differences when using another market index for calculating beta.
Fourth, CoC is an important consideration in decisions about how to invest capital, particularly the best strategy to follow [75] . Hence, it is a future-oriented variable. We analyzed the influence of micro-and macroeconomic variables, which are contingency factors oriented to the past, on CoC. In our analyses, we intended to identify the influence of these variables on CoC, not to predict the development of the CoC of LSPs (this also verifies the application of a stepwise multiple linear regression). Nonetheless, the results allow conclusions regarding which significantly influential variables should be considered when analyzing the CoC of LSPs.
Fifth, even if we take a broad understanding of LSPs to include carriers as well as 3PL and 4PL LSPs, this widely adopted distinction of LSPs is not met by the SIC. This fact does not influence the results; nevertheless, future research could consider other clusters.
Sixth, our analysis was restricted to LSPs only. In order to fully understand similarities and differences of LSPs in comparison with other service providers as well as shipping, manufacturing, and retail companies, a cross-industry study is necessary.
Theoretical contribution
In summary, we made the following theoretical contributions:
1. Due to the very broad scope of our study, we built the first comprehensive bridge between logistics research (especially LSP-oriented studies) on the one hand and financial research (especially CoC-oriented studies) on the other hand. By showing statistical significances between contingency variables on the CoC and systematic risk of LSPs, we slightly enhanced former logistics research practices with (methodological) insights from finance.
2. Our second contribution is a ''look inside the black box'' of LSPs' CoC by working out relevant contingency variables and their influences. Astonishingly, both industry (predominant mode of transport) and company characteristics have very diverging impacts on the CoC of LSPs. This insight underscores the requirement to differentiate LSPs into homogenous subgroups (clusters). In order to compare ''apples with apples,'' LSPs should not be lumped together in upcoming research investigations. In future empirical studies, it is recommended to not only use revenues or EBIT-margins as financial performance measures, but also CoC (e.g., WACC) and systematic risk as dependent variables. 3. Our results give valuable information about the risk profiles of LSPs as well as the measures taken by the LSPs to cope with market developments. Every type of LSP (according to predominant mode of transport) appears to have its own pattern of sensitivities regarding the different macroeconomic variables, which means that the CoC as well as the returns of each cluster have their own pattern of sensitivities to different market developments. Therefore, our findings can be used in defining a ''risk-adequate'' portfolio investment strategy. By changing the mix of stocks of different transportation industries, the amount and type of the risk exposures can be changed. Hence, a portfolio manager can define the risk exposure from each macroeconomic variable-as a risk factor-and therefore effectively diversify portfolios. For example, if an investor wants to reduce his risk exposure toward an increasing oil price, our results recommend to reduce stocks of air transportation and trucking companies. Furthermore, he could profit from a stronger investment in railroad transportation stocks. 4. Our results imply that not only the financial structure of LSPs, but also the market environment in which they are operating, significantly influence their CoC or systematic risk, respectively. CoC is an important criterion in strategic decisions that, e.g., concern future investments or M&As and cooperation, as CoC allows for an assessment of potential takeover targets. 
Conclusion and outlook
We investigated CoC and systematic risk from the perspective of LSPs. CoC is an important consideration in strategic decisions of LSPs, in which financial information has become more and more important. Due to the importance of systematic risk as a key component of CoC (if calculated using WACC), the influence of the company, industry, and market characteristics on both CoC and systematic risk was analyzed. The main results answer the research question and are as follows:
• From an investor's point of view, the LSP business is rather nonvolatile. With an average beta of 0.31, the whole logistics service provider industry reacts slower to market changes than the average of other industries. While this may be valued by risk-averse investors, major chances for high returns are somewhat rare.
• CoC and systematic risk significantly differ among the different LSP groups, clustered according the predominant mode of transport (SIC code). The industry clusters show several differences in the financial structures of LSPs.
• The CoC of LSPs is significantly influenced by microeconomic characteristics, which are companyspecific contingency variables, while macroeconomic variables do not show a significant influence. In particular, the asset and profitability structure of LSPs explains the close correlation with the CoC of LSPs (Table 7) .
• The systematic risk of LSPs is significantly influenced by macroeconomic developments, which are marketspecific contingency variables, while the influence of microeconomic variables is lower. In particular, the amount of CO 2 emissions seems to be an important indicator for the market development of LSPs and their systematic risk (Table 8 ).
• As a first additional insight, we found that the country in which an LSP's headquarters is located has no significant influence on the LSP's CoC. This fact could also be ascribed to the ''territorial principle,'' which holds that the country (or countries) in which the LSP operates is crucial, but not the country in which the LSP's headquarters is located (''nationality principle'').
• Finally, as a second additional finding, our study elaborated a negative influence of systematic risk on CoC. This result could be ascribed to limitations such as the methodology used to calculate CoC.
The main implication for management is the specific interdependencies of strategic decision making and CoC. Particularly, in the logistics service provider industry, financial issues are often limited to sales profit margin and cost figures, thus neglecting the scope of other factors.
Much more theoretical and empirical work is needed to adequately develop financial insights in logistics research and in the LSP domain.
First, it is of interest to provide detailed analyses of similarities or differences between LSPs and other (service) industries regarding CoC and their influencing contingency variables. Such cross-industry studies might emphasize the characteristics of LSPs considered from a corporate finance perspective.
Furthermore, the regression analysis can be conducted using different regression techniques such as the stepwiseor forward-method, which may alter the results. Additionally, conducting analyses by using different methods of calculating the CoC of LSPs (especially methods that do not include the systematic risk-beta-as a variable) would be of interest.
Another goal might be to improve the homogeneity of the analyzed clusters. In our analysis, the LSPs were assigned according to their primary SIC code. As LSPs often operate in more than one SIC cluster, the assignment regarding their primary SIC code leads to clusters that are not 100 % homogenous. Further studies might only analyze LSPs that operate in the area of one single SIC code to get homogeneous LSP clusters.
Although we do not expect significant differences when analyzing non-quoted LSPs, a case study or survey-based research analyzing the CoC of non-quoted LSPs could ? stands for a positive correlation, -stands for a negative correlation prove this assumption. Hence, a ''good-practice'' methodology for LSPs could be developed, and the partially answered question of the influence of systematic risk on CoC could perhaps be resolved. In addition, empirical field research that focused on the relation between strategic decisions of LSPs and the consideration of CoC in these decisions could lead to interesting LSP-specific insights. In combination with an analysis of how rating agencies evaluate LSPs, the research recommended here could lead to an (financial) evaluation model specific to LSPs.
Generally, based on our broad approach that provides the first comprehensive overview on the determinants of LSPs' CoC and systematic risk, future research should now focus on more specific analyses.
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Appendix
See Tables 9, 10 , 11, 12. Microeconomic variables related to the asset structure of an LSP allow for conclusions on their scope of services (LSPs taking the role of coordination or provision of asset-based services), the degree of customization, and average duration of business relationships, as well as on LSPs' asset flexibility [21] Based on the analyzed variables of asset structure [37, 40, 47, 68] Asset intensity 1 Non-current assets/ current assets [40, 47] Continuous intensity Current assets/total assets Based on the analyzed variables of asset structure [37, 40, 47, 68] Asset intensity 2 Current assets/noncurrent assets [40, 47] Asset turnover Annual revenues/total assets [37, 68] Current asset turnover Annual revenues/ current assets Based on the analyzed variables of asset structure [37, 40, 47, 68] Capital structure Debt to equity ratio Debt/equity Microeconomic variables related to the capital structure of an LSP allow for conclusions on how assets are financed, by debt or equity [78] [ 47, 79] Equity ratio Equity/total capital [16, 40] Debt ratio Debt/total capital [37, 80] Liquidity structure Quick ratio (Current assetsinventories)/current liabilities Microeconomic variables related to the liquidity structure of an LSP reflects the ability of LSPs to pay all outstanding claims and cover liabilities [21] [ 37, 68] Current ratio Current assets/current liabilities [79, 81] Profitability structure Return on equity (ROE)
Net income/ shareholders' equity Microeconomic variables related to the profitability structure of an LSP allow for conclusions on the financial performance of LSPs [40] , [67] Return on assets (ROA)
Net income/total assets [37, 40, 68, 81] Net profit margin Net income/revenues [40, 81] Importance and relevance for LSPs
Studies
Labor force (total number) Total labor force comprises people ages 15 and older who supply labor for the production of goods and services during a specified period Is an indicator for labor resources in a specific country of LSPs;
LSP-industry is a labor force-intensive industry and is characterized by a relatively high demand for low-wage jobs [13, 83] Gross capital formation (US$) Gross capital formation consists of outlays on additions to the fixed assets of the economy plus net changes in the level of inventories Allows drawing a picture on the investment and growth of an economy; in general, the LSP-industry is largely dependent on investments [70] GNI (US$) GNI is the sum of value added by all resident producers plus any product taxes (less subsidies) not included in the valuation of output plus net receipts of primary income from abroad Indicators for the overall economic development of a country; as the demand for logistics services is derivative, the overall economic development is an important indicator for LSPs' business [69, 84] GDP (US$) GDP at purchaser's prices is the sum of gross value added by all resident producers in the economy plus any product taxes and minus any subsidies not included in the value of the products CO 2 -emissions (kilotons) Carbon dioxide emissions are those stemming from the burning of fossil fuels and the manufacture of cement; they include carbon dioxide produced during consumption of solid, liquid, and gas fuels and gas flaring
The logistics service provider industry is one main causer of CO [71, 72] Employment to population ratio Employment to population ratio is the proportion of a country's population that is employed Is an indicator for labor resources in a specific country of LSPs [13] Adjusted net national income (US$) Adjusted net national income is GNI minus consumption of fixed capital and natural resources depletion Indicator for the overall economic development of a country; as the demand for logistics services is derivative, the overall economic development is an important indicator for LSPs' business
Chosen with regard to other measure of the overall economic development (GDP, GNI)
Money supply (money and quasi money M2, % of GDP) Money and quasi money comprise the sum of currency outside banks, demand deposits other than those of the central government, and the time, savings, and foreign currency deposits of resident sectors other than the central government
Is an indicator for the overall development of demand, which is closely related to the demand of logistics services [12, 13, 70] Market capitalization (US$) Market capitalization is the share price times the number of shares outstanding Is an indicator for the (financial) development of a country and allows hence for conclusions on the demand (for logistics services) [69] Mean oil price (US$) Mean of Brent Crude and WTI crude oil price development
The logistics service provider industry is a main consumer of oil and its byproducts [39, 43] 
